A 65-year-old Japanese male farmer with advanced gastric adenocarcinoma and multiple hepatic metastases was admitted to our hospital. Blood culture results were positive on day 5, and Gram-positive rods were detected. According to the results of Ziehl-Neelsen staining and a cultured colony of this bacterium, we suspected a mycobacterial infection. Suspecting a rapidly growing mycobacterium (RGM), we started multidrug therapy with levofloxacin, clarithromycin, and ethambutol, and the patient recovered from the bloodstream infection. Further gene examination (16S rRNA, hsp65, and sodA) revealed an isolate of Mycobacterium conceptionense. M. conceptionense was first identified as an RGM in 2006. Among previous case reports of M. conceptionense infections, bone and soft tissue infections in hosts with a disorder of the normal structure (e.g., surgical sites) were dominant. We report the characteristics of M. conceptionense infection in this first Japanese case report and a review of the literature.
Non-tuberculous mycobacteria (NTM) are the causative pathogens in pneumonia, osteomyelitis, lymphadenitis, and bacteremia, particularly in immunocompromised hosts. The most common pathogens in Japan are Mycobacterium avium complex (MAC) (approximately 70-80z) and Mycobacterium kansasii (approximately 10-20z) (1); however, the prevalence of rapidly growing mycobacteria (RGM) is increasing.
Mycobacterium conceptionense is a member of the Mycobacterium fortuitum group (Runyon group IV) (1) , and is found in environments such as soil and water (2) . This organism was initially detected in 2006 (3) . Until now, very few cases of definitive M. conceptionense infection have been reported (3) (4) (5) (6) (7) (8) (9) (10) , and no Japanese cases have been published. Herein we describe the characteristics of M. conceptionense infection.
A 65-year-old Japanese male farmer with advanced gastric adenocarcinoma and multiple hepatic metastases was admitted to our hospital with an onset of fever and shaking chill in 2015. Chemotherapy (S-1, cisdiamine dichloroplatinum, and trastuzumab) for gastric carcinoma had been started 1 year before admission. A central venous (CV) port in the right jugular vein for chemotherapy had been placed 2 months before this admission. This patient had a past medical history of hepatitis A and B.
One week after the end of the 8th course of chemotherapy, the patient developed a fever and loss of appetite. Three days after the onset of these symptoms, he was admitted to our hospital. His height was 169 cm and his body weight was 55.0 kg. His vital signs were as follows: blood pressure, 100/65 mmHg; heart rate, 84 beats/min; body temperature, 39.29 C; and Glasgow Coma Scale, E4V5M6. A physical examination revealed no definite focus of infection. Contrastenhanced computed tomography of the whole body showed multiple hepatic metastases. In addition, splenomegaly and a low-density area (LDA) (q1 cm) in his spleen were newly detected ( Fig. 1, arrow ). There After blood cultures were drawn using BD BACTEC 23F blood culture bottles and the BD BACTEC FX blood culture system (Becton Dickinson, Franklin Lakes, NJ, USA), piperacillin/tazobactam at a dose of 4.5 g was administered intravenously every 8 h on the day of admission. On day 4, the attending physicians changed the antibiotics to meropenem (MEM) at a dose of 1 g administered intravenously every 8 h because the patient's fever would not subside. On day 5, the blood cultures (2/2 sets) became positive for Gram-positive rod bacteria, and an infectious diseases consultation was obtained. Based on the characteristics of the staining results (Gram staining: poorly stained, long and thin form; Ziehl-Neelsen and Kinyoun staining: clearly stained) ( Fig. 2A and B ), we immediately prescribed levofloxacin (LVX) at a dose of 500 mg administered intravenously every day, and we added clarithromycin (CLR) at a dose of 400 mg administered orally every 12 h, starting on day 8, in consideration of the risk of NTM infection. The organism detected in the blood culture was negative for Mycobacterium tuberculosis and MAC by PCR. The bacterial colonies on 5z sheep blood agar and 2z Ogawa medium are shown in Fig.  2C and D. A new lesion in the spleen was suspected to be a septic embolus. A bone marrow biopsy (performed on day 7) revealed small epithelioid cell granulomas without necrosis, Langhans giant cells, and acid fast bacilli ( Fig. 3A and B) . A culture of bone marrow was negative for mycobacteria, and there was no evidence of malignancy. Based on these results, this case was diagnosed as a disseminated infection due to a mycobacterium. On day 9, the patient's fever subsided, and a blood culture taken on day 11 was negative. On day 14, CLR was changed to azithromycin (AZM) at a dose of 500 mg administered orally every day. MEM was stopped on day 17, and ethambutol (EMB) started at a dose of 750 mg administered orally every day. On day 18, LVX was switched to the oral form at the same dose. On day 25, the CV port was removed because we suspected that it could have been the entry site for this mycobacterium. Finally, the patient was discharged on day 28. At that time, the multiple hepatic metastases had increased significantly, but the splenomegaly and the LDA in the spleen had improved. He is currently receiving LVX monotherapy (EMB and AZM were stopped), and no recurrence has been observed during the 6 months after onset.
We added susceptibility tests (11) and gene-sequencing tests (12) (16S rRNA, hsp65, and sodA) . The broth dilution method with Mueller-Hinton broth (pH 7.4) was performed ( Our case is the first published case of bacteremia due to M. conceptionense, with disseminated infection (bone marrow and spleen). As far as we could ascertain, 12 cases have been reported as M. conceptionense infections ( Table 2 ) (3-10): 8 cases of bone and soft tissue infection; 2 cases of pneumonia; 1 case of a urinary tract infection; and 1 case of a bloodstream infection. As a host factor, a disorder of the normal structure was dominant (post-operative, post-traumatic, lung diseases, and intravenous drug use). One previous bloodstream infection case (Case 4) was the result of intravenous drug use with HIV infection (6) . Our patient's history was compatible with this previous case and had similar factors (CV port and chemotherapy for gastric carcinoma). In El Helou's study, there were 116 cancer patients with bacteremia due to RGM (13), 111 (96z) patients had experienced a CV catheter, and the removal of the catheter was the dominant prognostic factor for the relapse rate (P ＝ 0.007). The possibility of a catheter-related infection and the efficacy of the removal of a CV catheter are the reasons we decided to remove the CV port.
In this case, we diagnosed mycobacterial infection based on a positive result from routine blood cultures. The phenomenon of a mycobacterium growing on routine blood cultures has been observed in previous reports (14, 15) . Jadeja et al. performed a literature review in their case report and summarized 24 bacteremic cases including Mycobacterium abscessus (16 cases), M. fortuitum (7 cases), and unidentified RGM. Among these cases, the BACTEC system was used for 13 cases, and cultures were positive in 5 to 8 days (14) . All pathogens of these cases were RGM. With the exception of special cases, we maintain culture bottles in blood culture systems for 5 days. This limitation of time is associated with the detection rate of RGM via a standard blood culture. We could find no study concerning the differences in sensitivity between standard blood culture bottles and blood culture bottles developed for mycobacteria when used in the detection of mycobacteria.
There are no definitive guidelines for the optimal regimen and duration of treatment for M. conceptionense infection. In previous reports (3-10), the treatment regimens varied; however, macrolides, quinolones, and tetracycline were mainly used. At the time we decided on a particular regimen, the minimum inhibitory concentration was not available. Thus, we chose a treatment regimen according to previous reports and treatment of M. fortuitum, as described in the US guidelines (16) . The optimal duration of treatment for bloodstream infections is uncertain. Our patient was in the terminal stage of gastric carcinoma, and we expected the prognostic period to be less than 1 year. The infectious disease physicians recommended an almost lifelong administration of antibiotics.
In conclusion, our patient was the first reported case of a bloodstream infection with dissemination due to M. conceptionense. Despite the dominance of bone and soft tissue infections in a previous case series, M. conceptionense is one of the causative pathogens in an era in which bloodstream infections due to RGM are increasing. Therefore, we will continue to collect clinical cases to establish the optimal therapy.
The Kurume University Research Ethics Committee <http://www.med.kurume-u.ac.jp/med/joint/rinri/> approved this study, and informed consent was obtained from the patient.
